printed as an over-layer. Then, they were sintered at 500 °C for 30 min. After cooling down to room temperature, the bi-layered TiO 2 films were immersed in 40 mM TiCl 4 solution at 70 °C for 30 min, and rinsed with deionized water. The TiCl 4 -treated TiO 2 films were heated at 500 °C for 30 min.
Finally, the TiO 2 films were dipped in two distinct dye solutions: (i) 0.5 mM N719 dissolved in absolute ethanol (for film A and device A) and (ii) 0.5 mM N719 and 0.3 mM AOT in absolute ethanol (for film B and device B). The counter electrode was prepared by dripping a Pt solution (Solaronix, Platisol T) on the FTO glass substrate, which was followed by thermal treatment at 500C for 30 min. For the cell assembly, a hot-melt 60-μm-thick Surlyn (Solaronix, Meltonix 1170-60) was used as a spacer between the working electrode and the Pt electrode. The electrolyte composed of 0.7 M BMII-0.03 M I 2 -0.1 M guanidine thiocyanate-0.5 M 4-tert-butylpyridine in an AC/VN solution was used for devices.
* Characterization
The TiO 2 electrodes were analyzed by attenuated total reflectance FTIR (ATR-FTIR) spectrometry (Hyperion, Bruker). UV-Vis absorption spectra were recorded on an Optizen POP spectrophotometer.
The photovoltaic performance was measured under an illumination of a solar simulator (Newport, Oriel class A, 92251A) at one sun (AM 1.5, 100 mW•cm -2 ) with an active area of 0.25 cm 2 . Electrical impedance spectra were obtained using an impedance analyzer (BioLogic, SP-300), with a frequency ranging from 10 -1 to 10 6 Hz, and analyzed using Z-view software. The chemical bonding states of the samples were examined by using X-ray photoelectron spectroscopy (XPS, K-alpha (Thermo VG, U.K.) with an Al monochromated X-ray sources (Al Kα line: 1486.6 eV). 
